ObJEctIVE: Longitudinal data on boys' puberty evolution are not available in Greece and very few such studies have been reported world-wide. We present data from a longitudinal study on height, weight, bMI and age at the different pubertal stages in Greek boys. DEsIGN: At the start of the study 204 prepubertal boys aged 8-10 years, were enrolled. Measurements were carried out every 3-6 months for 7.5 years. rEsULts: At pubertal stage G2 the mean age and sD was 10.3 (1.0), the height 143.4 cm or 82.3% of final height and the bMI 18.6 kg/m 2 . Mean age at peak height velocity was 13.2 (1.0) years and at final height 17.1 (0.9) years. At peak height velocity, the height accounted for 91.5% of the final height. the time elapsed from the beginning to the end of puberty (duration of pubertal process) was 6.2 (0.6) years. the height gain during puberty was 31.0 (4.0) cm and the weight gain 36.3 (8.1)kg. cONcLUsIONs: Longitudinal data on pubertal development are rather sparse, especially for males. Although the present study was carried out in an urban population of the Athens region, the data could be useful in delineating prognosis of puberty evolution and final height in boys.
INTRODUCTION
Puberty is a very important developmental stage of human growth. The timing of appearance of the secondary sex characteristics is dependent on both genetic and environmental factors. 1 The improvement in socioeconomic conditions that took place in the last century resulted in earlier pubertal maturation of children, at least in the industrialized countries. 2, 3 The studies on the pubertal maturation of boys are much fewer than those of girls, mainly due to the difficulty in examining male genitalia, especially when puberty is advanced.
Most studies on pubertal maturation are crosssectional. 4, 5 Very few longitudinal studies have been reported, because such studies require a long period of time and present difficulties in maintaining the initial sample size. On the other hand, such data provide more precise information on the tempo of puberty, the time interval between the various pubertal stages and other processes like PHV.
SUbJECTS AND METHODS
In the present study data on pubertal development of Greek boys living in the Athens region are reported. Two hundred and four schoolboys aged 8-10 years old were initially enrolled. All the boys were of Greek origin and were recruited from schools of Athens districts inhabited mostly by people of the middle-toupper class. These schools were selected because they agreed to co-operate. Permission from the Ministry of Education and written consent of the children's guardian were obtained. At initiation of the study all boys were prepubertal (i.e. testicular volume <3 ml). Measurements were carried out every 3-6 months for 7.5 years. At each examination, standing height was measured by portable Harpenden stadiometer according to established techniques. 6 Body weight was measured with a Soehnle electronic weighing device. The testicular volume was measured using the Prader orchidometer. Pubertal staging [genitalia (G), and pubic hair growth (P)] were assessed using Tanner's criteria.
The mean age (SD) at the various pubertal stages as well as the mean value (SD) of standing height and the 50 th percentile value (10 th -90 th ) of weight at the various stages of puberty were estimated. We did not have an adequate number (10 boys) for stage 5, because most boys refused to be examined. We also estimated the height velocity (HV) as well as the peak height velocity (PHV) in every boy and the % of final height achieved at the various pubertal stages and at PHV. The Body Mass Index (BMI) value was derived using the formula weight (Kg)/height(m 2 ). Furthermore, we estimated the duration from onset of puberty to final height (i.e. HV <1 cm/yr). The height was recorded as final (n:40) when the height velocity the previous year was <1 cm.
Statistical analysis was carried out using SPSS/PC + 4.0 International BV, Netherlands.
RESULTS
The mean age (±SD) at the various pubertal stages, at PHV and at peak weight velocity are shown in Table 1 . The interval from G2 to G4 was 2.4 (0.7) years. Pubic hair stage 2 (P2) developed 0.5 year after G2, at 10.8 (1.1) years. The interval from P2 to P4 was 2.2 (0.9) years.
The height, weight and BMI values at the various stages of growth and development are shown in Table  2 . The PHV was 11.0 (2.2) cm/year and was observed at a mean age of 13.2 (1.0) years. The peak weight velocity was 15.5 (4.8) kg/year and was observed at a mean age of 13.5 (1.2) years. The mean final height was 175.9 (5.1) cm and was achieved at a mean age of 17.1 (0.9) years.
One year before entering puberty (prepuberty-PP-) mean HV was 5.5 cm/year and the standing height accounted for 78.3% of the final height. At pubertal stage G2, there was no change in HV, which was 5.6 cm/year. At PHV the standing height accounted for 91.5% of the final height.
At pubertal stage 2, median body weight was 37.9 kg, comprising 55.4% of final body weight, and BMI was 18.6 kg/m 2 . At PHV body weight was 54. 
DISCUSSION
Our data show that in the last decade of the twentieth century, middle to upper class Athenian schoolboys entered puberty at a mean age of 10.3 years. In a study carried out in Athens in 1968 in which testicular size and not genitalia Tanner staging classification was used, it was found that testicular enlargement began between the 10 th and 11 th year of age. 8 In another study on the sexual maturation of Athenian boys carried out in 1978, a testicular volume of 4ml was reported to occur at a mean age of 10.8 years. 9 It has recently been reported that in the 1990s the mean age at pubertal stage G2 of mainly middle class Athenian boys was 11.0 years. 10 All the aforementioned studies were cross-sectional and the ages could be at least 0.5 year earlier. The lower age at onset to puberty observed in the present study may be due to its longitudinal nature and possibly to the higher socioeconomic class of the boys, or both, 11, 12 rather than to a secular trend.
The onset of puberty in our study is earlier than that reported in most other similar studies of Caucasian populations, both cross-sectional and longitudinal. 4, 5, [13] [14] [15] [16] [17] However, the recent studies from the American NHANES III showed that in non-Hispanic white boys median age at G2 was 10.03 years, 18 while in European studies (East Germany) G2 was at 10.8 years. 19 The % of the final height achieved at the age of peak height velocity is higher than that indicated by Greulich and Pyle data. 20 No valid interpretation can be given for this difference but it could be attributed to genetic factors or a secular trend.
In the present study pubic hair developed significantly earlier than in other American and European populations. 21, 22 This could be due to genetic reasons or secular trend.
During development there is an increase in total body fat, as is shown by the increase in BMI, after the age of 6 years until maturity. 23 However, during male puberty there is a decrease in percent body fat due to the increase of lean body mass as a result of the androgen effect. 24, 25 The BMI values in the different pubertal stages, at PHV and at final height are reported for the first time and, although they do not accurately reflect body fat mass, 26 they demonstrate an interesting evolution of body mass related to the various facets of the pubertal process.
We present a longitudinal study on pubertal maturation of Greek boys. Since longitudinal data are somewhat sparse especially for males, the present data could be useful in delineating prognosis for puberty evolution and for final height in boys. 
